Introduction {#section1-2151458516681634}
============

Fragility hip fractures constitute a common health demand among the elderly population. The period 2007 to 2008 saw a total of 17 192 hospital admissions for hip fractures in Australia alone.^[@bibr1-2151458516681634]^ This sector of the community often suffers from multiple comorbidities corresponding to high morbidity and mortality rates. There is also a significant financial burden due to these fractures. Estimates from the Australian Institute for Health and Welfare report the cost of the acute care period from A\$2000 to A\$20000 per hospitalized hip fracture patient.^[@bibr2-2151458516681634]^ The incidence of fragility hip fractures is not likely to decrease due to the worldwide trend of aging population.

An abundance of guidelines and pathways advocating coordinated multidisciplinary and timely care to improve outcomes for hip fracture patients has been published.^[@bibr21-2151458516681634]^ In recent times (2010), the best practice tariff (BPT) for hip fractures in the United Kingdom introduced a concept of financial incentive to improve care of hip fracture patients. The BPT indicators included elements of timely access to surgery within 36 hours and involvement of orthogeriatricians. To qualify, all elements of the BPT must be achieved and were monitored through the national hip fracture database. Studies investigating the introduction of the BPT for hip fracture showed a significant improvement in patient care measured against the guidelines. As a result, more patients were assessed by an orthogeriatrician, had decreased length of stay, and had shorter time to surgery. All of which resulted in an improvement in mortality rates and significant financial benefits for hospitals.^[@bibr3-2151458516681634][@bibr4-2151458516681634][@bibr5-2151458516681634]-[@bibr6-2151458516681634]^

The aim of this study was to evaluate the introduction of a similar project called a care bundle aimed at reducing variation in patients hospitalized within an orthogeriatric model of care with fragility hip fracture. The orthogeriatric model of care introduced in 2006 at our hospital is underpinned by a collaborative multidisciplinary approach to fragility hip fractures as first described by Devas and Irvine.^[@bibr25-2151458516681634]^ In a response to improve outcomes for fragility hip fracture patients in the area of surgical care, a novel initiative was introduced to provide consistent pre and postoperative care, thereby reducing variation in care. The Global Innovation Group as part of the Health Round Table^[@bibr22-2151458516681634]^ Initiative in Australia introduced the concept of a bundle of care for fragility hip fracture patients at a large tertiary trauma center in Queensland. The concept was to implement a standard of care aimed at reducing variation in care from the time of presentation in the emergency department (ED) through to the postoperative care period.

Care bundles have historically been implemented in critical care settings including intensive care units, medical wards, and EDs. Care bundles are a relatively new concept introduced in the United States by the Institute for Health Care Improvement (IHI) in 2002. Institute for Health Care Improvement defines a bundle of care as "a structured way of improving the processes of care and patient outcomes: a small, straightforward set of evidence-based practices---generally three to five---that, when performed collectively and reliably, have been proven to improve patient outcome."^[@bibr7-2151458516681634]^ (<http://www.ihi.org/sites/search/pages/results.aspx?k=bundle+of+care>) Care bundles differ from standardized protocols in that care bundles are a set of interventions that when used together as a bundle of care significantly reduce variation in patient care and improve patient outcomes. A bundle is a set of evidence-based practices that when performed together and reliably have been proved to improve patient outcomes. Furthermore, a bundle is a structured way of improving the processes of care.^[@bibr23-2151458516681634]^ The effectiveness of a bundle is that it is based on evidence, responds to a clinical need, and is executed with consistency. A bundle aims to reduce variation in care by bundling evidence-based changes into a package that clinicians know must be adhered to for every patient every time. In Australia, the implementation of care bundles do not attract any financial reimbursement.

When implementing bundles, there are certain guidelines developed by the IHI to adhere to. The elements should be descriptive to allow for transfer and customization between hospitals. They should be formulated for a defined population cohort who reside in one location or close vicinity. The elements of the bundle should be delivered in a multidisciplinary environment with agreement between health workers. And finally bundles are evaluated on compliance with an all-or-none approach. Therefore, all elements of the bundle are required to be completed to be classified as a compliant bundle. The only exception being if the element is medically contraindicated in that patient, in which case they are classified as a completed element.

Each of the 5 bundle elements is supported by medical evidence and independently affects patient outcomes including mortality and morbidity. The inclusion of each element of the Neck of Femur (NoF) bundle was a combination of evidence in the literature and discussion by senior clinicians including the directors of orthopedics, geriatrics, ED, anesthetics, division of surgery, and the NoF nurse. The first element of the bundle was that every patient who presented through the ED received a femoral nerve block. In general, patients who have an increased degree of pain are at risk of longer hospital stays and delays in mobilization.^[@bibr8-2151458516681634]^ In addition, it is difficult to administer high-dose analgesics to elderly patients who experience pain due to complications of respiratory depression, drowsiness, mental confusion, and hypotension. As such, femoral nerve blocks provide a viable and effective manner of delivering analgesia to fragility hip fracture patients.^[@bibr9-2151458516681634],[@bibr10-2151458516681634]^ A Cochrane review on the use of nerve blocks showed that femoral nerve blocks inserted before surgery reduce the degree of pain and the need for parenteral analgesia in fragility hip fracture patients.^[@bibr11-2151458516681634]^ However, there is limited evidence that outcomes such as mortality and medical complications are reduced with femoral nerve blocks. Other methods of analgesia, which have shown benefit in femoral neck fractures, include fascia iliaca blocks by reducing the need for additional opioid analgesia.^[@bibr12-2151458516681634]^

The second element of the bundle included sitting all fragility hip fracture patients out of bed day 1 to ensure early ambulation after surgery. It is well accepted that early mobilization is vital to avoiding postoperative medical complications. In particular, fragility hip fracture patients benefit from less postoperative delirium and pneumonia as well as shorter length of stay.^[@bibr13-2151458516681634]^

With regard to cognitive screening, the third and fourth elements were included in the bundle as delirium represents a common and difficult problem in fragility hip fracture patients, affecting 38% to 61% of patients. The third consisted of all patients having a Mental State Questionnaire (MSQ) performed prior to surgery, while the fourth element was that all patients have a daily confusion assessment method (CAM) performed on day 1 postoperatively until discharge or up until day 5. Delirium is linked to long length of stay and several surgical complications including urinary tract infections^[@bibr24-2151458516681634]^ (UTIs), wound infections, anemia, and increased risk of mortality.^[@bibr14-2151458516681634]^ Confusion assessment method is a screening tool for delirium that was published in the literature in the 1990s to help improve the recognition of delirium.^[@bibr15-2151458516681634]^ A systematic review of major studies regarding CAM showed that this delirium tool improved the identification of delirium in the clinical setting when completed by individuals trained in performing the CAMs.^[@bibr16-2151458516681634]^ The MSQ is also an important historical cognition tool in recognizing cognitive deficits present in fragility hip fracture patients on admission and provides a baseline for comparison during their admission. Early recognition of impaired cognition is the key when treating complications that can occur as a result of cognitive impairment.^[@bibr17-2151458516681634]^

The fifth element of the bundle, early removal of indwelling urinary catheters (IDCs) for fragility hip fracture patients within 48 hours, was implemented to reduce episodes of UTIs and aid early mobilization. Studies have found that the duration of catheterization is the most important risk factor for developing an UTI. Therefore, any benefit from an IDC for a patient after surgery is offset by the risk of an UTI, with an estimated 5% to 10% risk per day beyond the first 48 hours of catheterization.^[@bibr18-2151458516681634]^ A large retrospective cohort study found that IDCs that remain more than 2 days postoperatively may result in an increase in UTIs.^[@bibr19-2151458516681634]^

Methods {#section2-2151458516681634}
=======

Patient Population {#section3-2151458516681634}
------------------

A retrospective cohort study was conducted in a level 1 tertiary trauma center in Queensland, Australia. Patients who sustained a fragility hip fracture during the intervention period from June 2013 to May 2014 and who met the inclusion criteria were included in the bundle initiative. The inclusion criteria were as follows:Patients who sustained a fragility hip fracture secondary to low-energy trauma.Fragility hip fracture encompassed subcapital, subtrochanteric, and intertrochanteric fractures.Patients admitted through the ED.Patients admitted to the orthopedic ward aged 65 years and older.

The exclusion criteria were as follows:Patients not diagnosed as having sustained a fragility hip fracture secondary to low-energy trauma.Patients not admitted to the hospital via the ED.Patients younger than 65 years of age.

A total of 198 patients fulfilled the inclusion criteria for the study, and 13 patients were excluded from the study. Data regarding bundle compliance and clinical outcomes were recorded for both the intervention group and the preintervention group. The preintervention group comprised of 221 patients who sustained a fragility hip fracture from June 2012 to May 2013. Both groups had baseline data collected consisting of age, sex, and American Society of Anesthesiology (ASA) score.

The femoral nerve block component of the bundle was instituted by the ED. The remaining 4 elements of the bundle were instituted by the orthopedic team including surgeons, geriatric doctors, nurses, and allied health workers. Bundle compliance was monitored with simple goal forms available during ward rounds and multidisciplinary meetings. Orthopedic nurses involved in delivering the bundle of care were trained in performing the MSQ and CAM assessment. Training regarding the CAM assessment tool was provided to 2 nursing staff at the initiation of the intervention period and revised 6 months later.

The primary outcome measure was compliance in applying the bundle to the study population. If all the elements of the bundle were documented as complete or medically contraindicated, the bundle was classified as completed. If any component of the bundle was incomplete, the outcome measure was stated as incomplete, unless the bundle element was medically contraindicated. In this case, the bundle was labeled as complete.

Secondary outcome measures were surgical outcomes including in-hospital mortality, acute length of stay, delirium, duration of delirium, and UTIs. These outcomes were used to compare outcomes of bundle between the preintervention and intervention periods.

Statistical Analysis {#section4-2151458516681634}
--------------------

The data were collected by a trained nurse in fragility hip fractures and entered into a Microsoft Excel spreadsheet (Microsoft excel version 2010). The SPSS software (version 22.0) was used for evaluation of the study results. The baseline characteristics and bundle compliance of the preintervention and intervention patients were compared by using χ^2^ for categorical variables and *t* test for continuous variables. To analyze the difference between the intervention and preintervention periods, McNemar and independent *T* test were employed. Statistical significance was defined as a *P* value \<.05.

Results {#section5-2151458516681634}
=======

The preintervention and intervention cohorts consisted of 221 and 198 patients, respectively. Baseline characteristics including sex, age, and ASA score were used for statistical analysis and comparison ([Table 1](#table1-2151458516681634){ref-type="table"})

###### 

Comparison of Baseline Characteristics (Preintervention vs Intervention).

![](10.1177_2151458516681634-table1)

  Baseline   Preintervention (n = 221)   Intervention (n = 198)   *P* Value
  ---------- --------------------------- ------------------------ -----------
  Age        Average 80, SD 11           Average 80, SD 10        .53
  Sex, M:F   69:152 (31%:69%)            47:151 (24%:76%)         .11
  ASA        Average 3                   Average 3                .04

Abbreviations: ASA, American Society of Anesthesiology; F, female; M, male; SD, standard deviation.

During the intervention period, compliance to the bundle of care was 47% (n = 92) based on the all-or-none approach. When compliance was assessed for each individual bundle element, the highest compliance during the intervention period was 92% (n = 182) for Femoral Nevrve Blocks (FNBs). This was 28% higher than the preintervention rate. The lowest rate of compliance within the intervention period was 67% (n = 133) for the removal of IDCs within 48 hours, which was 6% higher than the preintervention group. Overall bundle compliance improved across all individual elements of the bundle in the intervention group when compared to the preintervention group ([Table 2](#table2-2151458516681634){ref-type="table"}). Statistical significance (*P* = .01) was found for the overall bundle compliance and CAM assessment.

###### 

Compliance by Individual Bundle Elements.

![](10.1177_2151458516681634-table2)

  Bundle Components             Preintervention (n = 221), n (%)   Intervention (n = 198), n (%)   *P* Value
  ----------------------------- ---------------------------------- ------------------------------- -----------
  Femoral nerve block           141 (64%)                          182 (92%)                       .01
  MSQ preoperatively            168 (76%)                          161 (81%)                       .23
  Sit out of bed day 1          188 (85%)                          179 (90%)                       .13
  IDC removal within 48 hours   135 (61%)                          133 (67%)                       .23
  CAM assessments               7 (3%)                             136 (69%)                       .01
  Overall compliance            0 (0%)                             92 (47%)                        .01

Abbreviations: CAM, confusion assessment method; IDC, indwelling urinary catheter; MSQ, Mental State Questionnaire.

Clinical outcomes were compared between the intervention and preintervention periods ([Table 3](#table3-2151458516681634){ref-type="table"}). A significant finding was seen regarding in-hospital mortality, which saw a 10.5% reduction in the intervention group (*P* \< .001). There was a 7% increase in the rate of delirium, reflecting an increase in the recognition of delirium (*P* \< .001). A 9% decrease in the rate of UTIs was evident between the preintervention and intervention groups (*P* \< .001). The acute length of stay between both the preintervention and intervention groups remained the same at 6 days.

###### 

Comparison of Clinical Outcomes (Preintervention vs Intervention).

![](10.1177_2151458516681634-table3)

  Bundle Components   Preintervention (n = 221), n (%)   Intervention (n = 198), n (%)   *P* Value
  ------------------- ---------------------------------- ------------------------------- -----------
  Mortality           29 (13%)                           5 (2.5%)                        .01
  Delirium            46 (21%)                           55 (28%)                        .01
  UTI                 64 (29%)                           40 (20%)                        .01
  Acute LOS           Average 6                          Average 6                       .31

Abbreviations: LOS, length of stay; UTI, urinary tract infection.

Discussion {#section6-2151458516681634}
==========

Significant advancements in the care of the patient with a fragility hip fracture have been made globally, since the orthogeriatric model of care was first described by Devas and Irvine in the 1950s. The implementation of a bundle of care within the framework of an orthogeriatric model aims to recognize any areas of variation in care and implement small evidence-based interventions to reduce variation. Our hypothesis was that if care was provided to fragility hip fracture patients in bundles, they were more likely to be applied and produce subsequent improvements in clinical outcomes and reduction in variation in care.

The study showed that despite widespread education and promotion of the bundle, the bundle compliance based on an all-or-none approach was 47% during the intervention period. Our study found that even with a limited compliance rate, there were improvements in surgical outcomes for patients. Notably, there was a 10.5% reduction in mortality between the 2 cohorts. However, a limitation of this study is that only in-patient mortality was used. One-month and 1-year mortality was not included in this study. It is also likely that compliance and clinical outcomes in our study were also influenced by having a consistent structure to the management of fragility hip fracture patients during the entire period of the study.

We found that compliance with the CAM tool was 1 of the lowest (69%) during the intervention. This is possibly due to the rigorous and time-consuming nature of the assessment tool, which may act as a deterrent for nursing staff applying this tool to the study population. The manner in which the CAM tool is used is also important in that it must be performed correctly to provide accurate results. We found that intense supervision and involvement of the NoF nurse was required to educate, remind, and motivate nursing staff to perform the CAM assessment, which was a new and underutilized tool. Perioperative delirium in fragility hip fracture patients has been estimated to be as high as 50%, and it is imperative that it is diagnosed to enable effective treatment

One of the reasons why hospitals see improvements after the implementation of a bundle is based on how a team functions cohesively together when they have a shared goal of implementing the bundle.^[@bibr20-2151458516681634]^ There is an improvement in the culture of safety and increased care and attention of a subset of patients leading to a positive chain reaction in improving clinical outcomes.

Conclusion {#section7-2151458516681634}
==========

Although there has been widespread research of bundles, currently there is still uncertainty regarding the effectiveness and potential outcomes from such an intervention. The primary end point in the development of care bundles is to improve clinical outcomes with the emphasis on improving teamwork within a multidisciplinary setting by reducing variation in clinical care. This study has showed that by implementing a care bundle, within an orthogeriatric model of care, there was a 10.5% reduction in mortality, a reduction in UTIs, and improvements in all elements of the bundle of care implemented. Bundles have opened a new avenue to better manage and improve outcomes for surgical patients to reduce variation in clinical outcomes. The recent establishment of the Australia and New Zealand Hip Fracture Registry (ANZHFR) will enable comparisons of various models of care and contribute to initiatives across varying hospitals focusing on evidence-based quality outcomes. The challenge for health-care providers is to seek evidence-based improvements in delivering quality health care. Further research is needed regarding the role that care bundles have in improving surgical outcomes for surgical patients, in particular, fragility hip fracture patients.
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